Abstract Acute anterior dislocation of the shoulder is a common injury associated with a high rate of recurrence in young active men. Management of traumatic anterior shoulder dislocation aims to restore range of motion, to reduce the risk of recurrence and to assure an improved quality of life with a stable and painless shoulder. It includes conservative and surgical-open or arthroscopic treatment, followed by rehabilitation. No clear consensus has been reached on the best management, surgical or conservative, to adopt in first-time anterior shoulder dislocation. The aim of this review was to collect and evaluate the scientific evidence supporting the effectiveness of immediate surgical treatment versus immobilization and rehabilitation for first-time traumatic anterior shoulder dislocation. There is some evidence to support primary surgery in young active patients with an acute first traumatic shoulder dislocation, in order to reduce the risk of recurrence, but there is no evidence for the best surgical technique or best conservative approach, nor is there information regarding the best treatment in other categories of patients.
Introduction
Acute anterior dislocation of the shoulder is a common injury that represents around 96% of all shoulder dislocations [1] . Anterior dislocation is associated with a generally high rate of recurrence [2] which varies depending on the patient's age, primary treatment and type of lesion [3] .
Since the era of Hippocrates [4] , traditional treatment for traumatic anterior shoulder dislocation has included immobilization of the shoulder for 3-6 weeks, with the arm held in a sling close to the trunk in adduction and internal rotation, with the aim of allowing the soft tissue to heal, followed by extensive rehabilitation program with range of motion and strengthening exercises. Conservative traditional management has a recurrence rate ranging from 17% to 96% in patients less than 30 years of age [5] with a mean redislocation rate of 67% [6] . The majority of redislocations happens in the first year after the initial episode [6] . When the shoulder redislocates, further soft tissue damage can occur and cause pain, decrease quality of life and reduce physical function.
A first-time anterior dislocation of the shoulder can commonly result in a variety of soft tissue injuries such as the Bankart lesion (an anterior labrum avulsion), the Hill Sachs lesion (humeral head compression fracture) and subscapularis muscle disorders [7, 8] . The anterior capsulolabral complex is the most important passive anterior stabilizer of the glenohumeral joint; the high recurrence rate after conservative management correlates with failure of the labrum lesion to heal in an anatomical position [7] .
Management of first-time traumatic shoulder dislocation aims to restore range of motion, to reduce the recurrence and to assure an improved quality of life with a stable and painless shoulder. Different treatments are currently used. Conservative treatment comprises immobilization of the shoulder in a sling followed by an extensive rehabilitation program. Recent studies [4, 9, 10] showed that immobilization in external rotation after first traumatic anterior shoulder dislocation is more effective in reducing the rate of recurrence than conventional immobilization in internal rotation. Magnetic resonance imaging (MRI) and studies of cadavers [4, 9] have shown how detached soft tissue from the glenoid is better coapted to the bone with the arm in external rotation than with the arm in internal rotation. Operative treatment includes arthroscopic lavage, arthroscopic surgery and open surgery, followed by a long rehabilitation program. Surgical procedures include intervention to restore pre-lesion anatomy (e.g. Bankart technique) and other surgical procedures that stabilize and reinforce the joint (e.g. PuttiPlatt technique).
The choice of treatment depends on the patient's age, level of activity, occupation, general health, and ligamentous laxity. Traditionally, surgical treatments have been reserved for cases of chronic recurrent instability [8] , but the high rate of recurrence observed in young active patients has opened a new controversy on the surgical management of first-time traumatic shoulder anterior dislocation in this category of patients. The cause for these controversies is if surgical stabilization can significantly reduce the rate of recurrence and give an improved quality of life.
The aim of this study was to collect and evaluate the scientific evidence reported in literature supporting the different treatments, conservative and surgical, in the management of acute primary anterior dislocation of the shoulder. A literature analysis was performed to compare different management approaches to find the best scientific evidence on this topic.
Materials and methods
A bibliographic search was conducted to identify articles comparing surgical versus non-surgical treatment for first-time traumatic anterior shoulder dislocation. We searched for meta-analyses, systematic reviews, guidelines, quasi-randomized and randomized controlled trials (RCTs) using the following databases: 
Results
Our research identified only 1 quasi-RCT and 5 RCTs (Table 1) , 1 Systematic Review, no Meta-analysis and no Guideline.
Randomized controlled trials
Bottoni et al. [5] did a prospective quasi-RCT of 24 male active duty military personnel, aged 18-26 years, with primary traumatic shoulder dislocation. Exclusion criteria were previous shoulder injuries, tuberosity fracture or other fracture of the shoulder, and neurological impairment. MRI was used to evaluate eventual capsulolabral injury after dislocation reduction. The patients were randomized to 2 groups: 14 to the non-operative group and 10 to the operative group. Non-operative treatment consisted of shoulder immobilization for 4 weeks with a sling followed by a supervised rehabilitation program. Operative treatment was arthroscopic Bankart repair with bioabsorbable tacks followed by the same rehabilitation program. The average follow-up was 36 months (range, . The patients were assessed in terms of return to active military duty, recurrence, subjective instability, subsequent surgery, range of movement, complications, satisfaction and through a Single Assessment Numeric Evaluation (SANE) and L'Insalata Shoulder evaluation. The results showed that arthroscopic stabilization was associated with a significantly lower recurrence rate compared with non-surgical treatment. No significant difference was noted in range of movement between the groups. In the non-operative group, the average loss of external rotation was 3°(range, 0°-16°); in the operative group it was 4°(range, 0°-15°).
Jacobsen et al. [11] reported the long-term results of a study that had been previously reported only as a conference paper [12] . This was a prospective, randomized multicenter trial of 76 men and women, aged 15-39 years, with first-time traumatic anterior shoulder dislocation, confirmed radiographically, with a Bankart lesion confirmed arthroscopically within the first week. Exclusion criteria were a greater tuberosity fracture and previous shoulder injuries. The patients were randomized to 2 groups: 39 patients to the nonoperative treatment group and 37 to the operative group. Nonoperative treatment consisted of immobilization with a fixed sling for 2 days and a non-fixed sling for 1 week, followed by rehabilitation. Operative treatment was open anatomical repair using anchors, with a similar immobilization and rehabilitation program as used in the first group.
At the 2-year follow-up, the patients were evaluated objectively for instability and apprehension and were assessed on the Constant evaluation system. At the 10-year follow-up, the patients were contacted by phone for 209 (p=0.001) . The recurrence happened within 11 months after the first dislocation in 64% of cases. In the conservative group, 66% of the youngest patients (15 to 24 years) had a recurrence. Patients in the 2 groups who did not have dislocation were compared on the Constant score: no significant difference was found at 2 years. At the 10-year follow-up, 24 patients (62%) of the non-surgical group and 2 (9%) who had open Bankart repair had a recurrence. According to the Oxford shoulder score, among patients without redislocation, results were excellent and good in 53% and 17% of patients, respectively, in the surgical group while they were unsatisfactory in 74% of those treated conservatively after 10 years. The authors showed that the recurrence rate after open Bankart repair for first-time anterior dislocation of the shoulder is significantly lower than that after non-surgical treatment in patients aged 15-39 years. The risk of recurrence is highest in the younger age groups.
Kirkley and colleagues compared immediate arthroscopic stabilization to nonsurgical treatment, in an RCT of 40 patients, younger than 30 years, with first traumatic anterior dislocation of the shoulder. Results at 32 and 79 months of follow-up were reported separately [7, 13] . Diagnosis of dislocation was confirmed by clinical and radiological examination. Exclusion criteria were associated fractures such as greater tuberosity fracture, history of multidirectional instability and neurological injury. The patients were randomized as follow: 21 to the non-surgical treatment group and 19 to the surgical group. Non-surgical treatment consisted of immobilization of the shoulder for 3 weeks (the patients could remove the sling only for bathing) and mobilizing the elbow and the wrist, followed by rehabilitation. Surgical treatment was arthroscopic stabilization with K-wires followed by the same immobilization and rehabilitation protocol of the first group. The patients were evaluated on the Western Ontario Shoulder Instability (WOSI) index at an average follow-up of 32 months, and on WOSI, the American Shoulder and Elbow Surgeons (ASES) and the Disabilities of the Arm, Shoulder and Hand (DASH) Scales at an average follow-up of 39 months.
At 24 and 32 months of follow-up (38 patients were available), a significant difference in rate of recurrence between the two groups was reported: 3 of the 19 patients (15.8%) treated surgically and 9 of 19 (47%) of the conservative treatment group had a redislocation. At a mean follow-up of 33 months, the authors showed a significantly better result in disease-specific quality of life measured on the WOSI index in the surgical group. No significant differences were found in ROM between the two groups even if there was a trend for limitation in external rotation in the surgical group. The comparison of each of the 4 WOSI domains revealed a significant difference between the two groups, with better results in the surgical one. At an average follow-up of 79 months, no additional cases of recurrence were observed. The WOSI scores did not change in the surgical group from 32 to 79 months and improved in the conservative treatment group. At 79 months, the difference in WOSI index between the two groups did not reach statistical significance. Moreover no significant difference was detected in shoulder function assessed on ASES and DASH scales.
Finally, the results showed that the rate of recurrence was significantly lower after arthroscopic stabilization than after non-surgical treatment, at 32 and 79 months of follow-up in patients younger than 30 years of age. At an average follow-up of 32 months, there was a significantly better result in disease-specific quality of life (physical symptoms and pain; sport, recreation and work function; lifestyle and social functioning; emotional well being) measured using the WOSI index, but this difference did not reach significance at 79 months.
Wintzell and coworkers did a multicenter RCT to compare primary arthroscopic lavage to non-surgical treatment for first traumatic anterior dislocation of the shoulder in 60 patients, aged 16-30 years [14] . Diagnosis was confirmed by clinical and radiological examination. Exclusion criteria were previous shoulder injuries, greater tuberosity fractures, generalized joint laxity and drug addiction. The patients were randomized into two groups: 30 to the non-surgical treatment group and 30 to the surgical group. Non-surgical treatment consisted in optional use of a sling for 1 week, followed by mobilization with no restrictions. Operative treatment was arthroscopic lavage within 10 days of injury. Rehabilitation was the same for both groups. The patients were evaluated for sports level, occupation, recurrence, apprehension, Rowe shoulder score, ROM and complications. At an average follow-up of 1 year, 4 of the 30 patients (13%) in the lavage group and 13 of 30 (43%) in the conservative treatment group had a redislocation (p=0.01). In the conservative treatment group, the recurrence rate was higher in patients less than 25 years of age. The results showed that the recurrence rate was significantly lower after arthroscopic lavage than after non-surgical treatment in patients aged 16-30 years. Moreover, the Rowe shoulder score and the apprehension test showed significantly better functional outcome in arthroscopic lavage-treated patients (respectively, p=0.003 and p=0.008).
In the same year, Wintzell and colleagues published the results of another RCT that also compared arthroscopic lavage to non-operative treatment for traumatic primary anterior shoulder dislocation [15] . This study involved 30 patients treated at a single institution and followed for 2 years; the 1-year results were published earlier [16] . The patients were randomly assigned to two groups of 15 patients each: one surgical group underwent arthroscopic lavage at an average of 7 days (range, 4-10) after the trauma; the non-surgical group was managed with an optional sling for 1 week, followed by mobilization with no restrictions. Rehabilitation was the same for the two groups. The patients were evaluated by clinical evaluation (apprehension test, crank test, relocation test) and according to the time to return to work and sport activities, the Rowe shoulder score and the Constant and Murley scores. The study showed that the risk of a redislocation after a primary anterior shoulder dislocation was significantly lower after arthroscopic lavage than after nonoperative treatment. The functional outcome, assessed through the Constant and Rowe scores, was not significantly different between the two groups.
Systematic reviews
In 2004, Handoll and Almaiyah published an updated version to their Cochrane systematic review [8] which aimed to identify and evaluate the most appropriate treatment for first-time anterior dislocation of the shoulder. The authors identified 11 randomized and quasi-randomized trials; of these 5 were included and 6 were excluded. Three of the included studies [5, 13, 14] were published as papers in medical journals. The other two [12, 17] were only presented as conference papers. When this review was written, the study of Jacobsen et al. [11] had not been published. The objective of this systematic review was to compare surgical to non-surgical treatment for first-time anterior shoulder dislocation. The five included studies regarded 239 active young adults with a primary traumatic anterior shoulder dislocation. The overall results showed a significantly less frequent redislocation or subluxation in patients treated surgically. Functional results were also significantly better in surgically treated patients. The only complication observed among surgically treated patients was a septic joint. The authors concluded that there is limited evidence to support the hypothesis that surgical treatment is superior to non-surgical treatment for highly active young adults with firsttime acute traumatic anterior dislocation of the shoulder. There is no evidence for the best treatment for other types of patients, in particular for patients who are at a lower risk of recurrence. The comparison between different surgical techniques was not performed. Well designed and good quality studies are necessary to support which is the best treatment for this injury.
Discussion
Anterior shoulder dislocation occurs above all in physically active young men. Jacobsen et al. [11] found a peak of dislocation in males of 15-24 years of age, in agreement with an earlier study [3] . The rate of recurrence after a first-time anterior shoulder dislocation varies widely from 17% to 96% depending on the age at time of first dislocation and on the level of activity to which patients return after the initial injury [5] . An episode of recurrence is not the only failure with performance impairment in young active patients: subluxation can also lead to variable inability [13] . It should be clear if surgical stabilization reduces the risk of redislocation and how recurrent episodes lead to articular cartilage damage with consequent shoulder osteoarthritis.
The possibility of recurrence in particular in young active patients is unacceptable [11] . The Cochrane systematic review [8] underlined that there are more favorable results among surgically treated patients, with a significantly lower risk of subsequent instability. The functional outcome among surgically treated patients was better than after conservative treatment for active young patients with acute shoulder dislocation, even if different functional assessment measures were used.
Nevertheless, the study populations were similar in all investigations: young active patients, usually male, in the highest risk category for recurrence [3] . Thus, the overall findings and any conclusions cannot be applied to the whole population or to person who differ in age, sex and physical activity level. The authors underlined that blinding, only done in one trial [13] , and the small numbers of subjects enrolled in the studies could lead to methodological bias.
Our research identified a few RCTs that reported similar data. All the quasi-RCTs and RCTs discussed in this paper reported significantly lower rates of recurrence in patients surgically treated after a first traumatic shoulder dislocation. There are many surgical techniques to treat patients with first-time anterior shoulder dislocation. All clinical trials assessed in this review compared surgical to non-surgical treatment: the surgical technique was different in each trial (arthroscopic lavage, arthroscopic repair, open stabilization) and no different grades or types of injuries were considered. Moreover, the durations of sling immobilization and rehabilitation were different. In all studies, conservative treatment referred to one type of immobilization: with the arm close to the trunk in adduction and internal rotation. In 2001 and 2003, Itoi et al. [4, 9] showed, using in vivo MRI and cadaver studies, that immobilization of the arm in external rotation better approximates the Bankart lesion with greater coaption than that achieved with the conventional position of inter-nal rotation. In a Cochrane systematic review first published in 2006 and republished in 2007 [18] on conservative management following closed reduction of traumatic anterior dislocation of the shoulder, no significant difference was found between immobilization in internal and external rotation, underlining a lack of evidence and a need for powered, good quality RCTs with long-term follow-up. At time of the review, only one clinical trial was included: the preliminary study of Itoi et al. on 40 patients [4] . A recent paper by Itoi et al. [10] reported the overall results of 198 patients treated conservatively after a firsttime shoulder dislocation. The patients were randomly assigned to be treated with immobilization in either external rotation (104 shoulders) or conventional method of internal rotation (94 shoulders) for 3 weeks. With a minimum follow-up of 2 years, the authors showed a significantly lower recurrence rate in the external rotation group than in the internal rotation group (p=0.033) with a relative risk reduction of 38.2% increasing to 46.1% in the subgroup of patients 30 years of age or younger. No study identified in our search considered the position in external rotation in its conservative treatment group. Long-term complications, such as osteoarthritis, were not reported in the studied trials. The short follow-up did not permit us to collect data on joint degeneration in the two studied groups. The recent study of Jacobsen et al. [11] provided 10-year follow-up data, but the evaluation was based on a telephone interview without the possibility of obtaining objective data on ROM and osteoarthritis. We conclude that the small number of patients included in these trials permit us only to suggest preliminary findings.
In summary, limited evidence supports surgical treatment for young highly active patients, usually males, to reduce the risk of recurrence after a primary traumatic anterior shoulder dislocation. No indication to the best surgical or conservative treatment can be provided by our review. No clinical trials compared conservative treatment in external rotation with surgical treatment. No evidence is available for the best treatment to adopt after a first anterior dislocation of the shoulder for other categories of patients, in particular those who have a much lower risk of recurrence.
Methodologically corrected clinical trials, sufficiently powered, are necessary to compare good surgical intervention with good conservative treatment for first anterior shoulder dislocation, in particular for those patients with lower risk of recurrence for age and physical activities. Moreover, there is a need to consider well defined shoulder injuries. Long-term follow-up trials are useful to study the long-term degenerative effects on joints, late complications and late instability. There is a real need for well designed studies to obtain strong evidence for the management of these injuries, to define timing, selection and role of different surgical techniques.
